WITH the exception of leukamia, the vast majority of malignant tumours occurring in children consist of those developing in the central or autonomic nervous systems, the kidneys and the lymph glands (Campbell, Gainsford, Paterson and Steward, I96I) . The metastases from these neoplasms are most frequently observed in the liver, the lungs and the skeleton, excluding the jaws.
Among the rarest of sites in which malignant tumours have been recorded in children might be listed the ovaries, the thyroid, the salivary glands, the testes, the extra-dural space in the spine, the orbit, excluding the eye, and, above all, the jaws. Yet it is in these very sites that tumour deposits are frequently observed in the tumour syndrome about to be described and discussed. Moreover, tumours are not only commonly found in one or other of these unusual sites, but many of these structures are frequently concomitantly involved in one patient.
To add to the bizarre behaviour of this tumour syndrome the lungs are usually spared in a cancer that might appear to be blood-disseminated, and lymph-node enlargement or splenic involvement is exceptional in what has been shown to be a lymphoid tumour. These are but some of the peculiarities of this unusual and yet distinctive syndrome. The main clinical features have already been described (Burkitt, 1958; Burkitt and O'Conor, I96I; Burkitt and Davies, I96I ) and a detailed description of the pathology has been published (O'Conor, I96I) . Attention has been drawn to certain radiological aspects of the jaw tumours (Davies and Davies, I960) , to the unusual geographical distribution (Burkitt, 1958; Burkitt and O'Conor, I96I) and to the suggested significance of this limited distribution (Burkitt and Davies, I96I; Burkitt, I962) .
A brief review of the recorded observations on this tumour syndrome will be given before discussing its possible significance as a contribution to knowledge of cancer retiology. The most characteristic presentation is a tumour involving the jaws (Fig. i) . The first evidence of this tumour is loosening of the molar teeth, and these cases are often seen first by a dental surgeon.
Curiously, the lesion always starts at one side of the jaw and never near the midline. A soft swelling soon appears at either side of the alveolus, and as the tumour grows rapidly the teeth become displaced and eventually fall out (Fig. 2) (Fig. 4) . Exophthalmos is believed to be but one mode of presentation of a maxillary tumour.
An Abdominal Tumour
In recorded cases this is the next most common presentation to the jaw tumour (Fig. 3 Capponi (I953) and in Nigeria by Brew and Jackson (I96I) . Bilateral involvement of the ovaries has been found in nine of the I 3 autopsies that have been performed on female patients at Mulago Hospital. Not infrequently the ovarian tumour has been the particular presenting lesion. Paraplegia Deposition of tumour within the extradural space in the spinal canal is, at least in Uganda, the commonest cause of paraplegia in children. It is easily distinguished from tuberculous paraplegia by the absence of clinical kyphosis or any obvious radiological change in the bone. The onset is rapid and is associated with double incontinence. In the majority of cases there is clinical evidence of tumour deposits in one or more of the other sites characteristic of this syndrome.
A Thyroid Tumour
Although this is rarely the lesion that brings the child to hospital, clinical bilateral involvement of the. thyroid is common (Fig. 5) . A Salivary Gland Tumour Despite the fact that the cervical lymph glands are rarely involved clinically, gross enlargement of the salivary glands is not uncommon. A tumour of the left sub-mandibular salivary gland has been seen to reach the size of a grapefruit (Fig. 6) .
A Tumour in Long Bones
Relative to the very high incidence ofjaw lesions, tumours in the rest of the skeleton are uncommon. They have, however, been observed in the femur (Fig. 7) This has been seen in two patients.
Subcutaneous Lesions
These have been observed in two patients.
Radiological Features
The radiological appearances in the jaws and long bones are similar. The earliest change appears to be the development of multiple small areas of bone absorption, presumably representing multiple early tumour deposits. As the tumours grow these areas expand and coalesce, giving the appearance of massive bone absorption (Fig. 8) .
In the later stages of a jaw tumour the teeth lose all attachment to bone and lie embedded only in the soft tumour tissue.
Course and Treatment
In no case has even temporary spontaneous remission been observed. Without therapy the majority of these children die within four months of the onset of symptoms. The rate of growth is illustrated in Fig. 9 
Geographical Distribution
Perhaps the most significant feature of this unusual syndrome is that it is confined to certain distinct geographical areas (Fig. io) . It is recognized right across tropical Africa from the east to the west coasts, but it is unknown in the north or south. It has, as far as I am aware, not been recognized outside Africa, with the exception of New Guinea (tan Seldam, 196I) . It was at one time thought that an equatorial belt lay between certain lines of latitude, but further investigations have shown that this is not so. It is now apparent that in West and Central Africa the northern limit is about I50 latitude, but this level falls in the east. Along this northern limit tumour incidence drops as population density falls. The southern edge is much more significant, as tumour incidence falls off irrespective of population density. The tumour reaches the southern coast of West Africa and extends as far south as midAngola, though information from that country has been sparse. It appears to occur throughout the Congo and, with the exception of pockets which will be discussed later, it occurs throughout East Africa. Significantly, however, Zanzibar and Pemba are exempt. For the most part the Rhodesias are not affected, but Nyasaland and Mozambique are heavily involved. Thus there is seen to be a strip of coastal plain running down from the east edge of the tumour belt.
Within the belt there are areas where the tumour does not occur. These have yet to be defined, but it is known that the only part of Uganda exempt from tumour is the mountainous southwest, which is, incidentally, the most densely populated district in the whole country. Moreover, very has passed unnoticed until the last few years. Individual trees had called for comment, but the wood had apparently not been seen. Rapidly growing tumours had been observed in the jaws of children, but had not been recognized as a specific entity and part of a multicentric tumour syndrome. Also the frequent occurrence of ovarian lymphosarcoma had been reported from the Cameroons (Capponi, I953). It was the recognition that many unusual and hitherto unconnected tumours were, in fact, but different manifestations of one tuimour syndrome that initiated investigation of the problem as a whole.
The most interesting aspects of this tumour syndrome are:
(i) The characteristic anatomical distribution.
(2) The limited geographical distribution.
(3) The specific age incidence.
group.bmj.com on January 6, 2018 -Published by http://pmj.bmj.com/ Downloaded from The Anatomical Distribution Although lymphomatous tumours are known to occur in all of the sites where they are characteristically found in this syndrome, the frequent simultaneous occurrence of tumours in a number of these unusual situations has not hitherto been recorded. It is characteristic of this syndrome that not only are tumour deposits found in many widely separated organs simultaneously, but in the early stages of involvement of any single organ or structure the lesions are multiple before they coalesce to form one tumour mass. This is particularly evident in the kidneys, liver (Fig. I i) and bones (Fig. 7) . The rarity of pulmonary lesions renders it unlikely that the tumours are secondaries from a metastasing primary, and it is believed that the syndrome is produced by a multicentric tumour arising in many situations simultaneously. There is a striking similarity between the distribution of this tumour and the distribution of the experimentally produced polyoma.
In both tumours deposits are found in the liver, salivary glands, breast and subcutaneous tissues, and the similarity between the bilateral multiple renal lesions found in both conditions is particularly striking. Moreover, in the Mill Hill polyoma Chesterman (I96I) observed mesenchymal hyperplasia, presumably pre-cancerous, in the adrenals and ovaries, both of which organs are frequently involved in this malignant lymphoma syndrome. These similarities of distribution, in spite of dissimilar histological appearances, compel consideration of the possibility that the lymphoma syndrome may have a similar aetiology to the virus-induced polyoma. It was Professor Davies, at Makerere College, Kampala, who first drew attention to the possibility that virus infection might play a part in the causation of this tumour. 
